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SURVEILLANCE SYSTEM FOR VEHICLES 
THAT CAPTURES VISUAL OR AUDIO DATA 

FIELD OF THE INVENTION 

The present invention relates generally to safety and 
surveillance equipment for vehicles, and in particular, to a 
surveillance system that records visual or audio data before 
an impact on a vehicle and beyond the time of the impact. 

BACKGROUND OF THE INVENTION 

Safety and surveillance equipment is used on vehicles to 
collect data that is of particular interest, including audio and 
video data. For example, safety and surveillance equipment 
is used on commercial aircraft to collect ?ight data prior to 
any catastrophic event that the aircraft may experience. The 
safety and surveillance equipment presently used on air 
crafts to capture ?ight data include a ?ight data recorder 
(FDR) that records the operating conditions of the aircraft 
and the cockpit voice recorder (CVR) that records all sounds 
in the cockpit of the aircraft. 

In addition to the FDR and the CVR, it is proposed that 
some aircraft include a ?ight video data recorder (FVDR) 
that records visual data from a ?ight. As disclosed in Feher, 
US. Pat. No. 4,816,828, visual images of a ?ight are 
recorded in the same manner as operating and audio data are 
recorded With the FDR and the CVR, respectively. HoWever, 
unlike the FDR and the CVR, commercial aircraft are not 
required to carry ?ight video data recorders. Thus, in the 
aircraft industry, the use of video recorders to collect crash 
data is not Widespread. 

Although recorders are used on aircraft, this type of safety 
and surveillance equipment is not used on ground vehicles 
such as automobiles. This is in spite of the fact that the 
annual number of car crashes and resulting fatalities greatly 
exceed the annual number of airplane crashes. For instance, 
in 1996, three hundred and eighty people died in air crashes 
on commercial carriers according to the 1999 NeW York 
Times Almanac. MeanWhile, the number of people Who died 
in automobile accidents in 1996 Was 41,907, Which consti 
tuted ninety-four percent of all transportation fatalities in 
that year. Moreover, another 3.5 million people Were injured 
in automobile accidents. The annual number of automobile 
accidents, injuries and fatalities has not changed much since 
1970 despite the safety improvements to the production of 
automobiles, Wider highWay lanes, better lighting, and loWer 
speed limits. 

In light of the bene?ts surveillance systems provide in 
investigating aircraft crashes and the relatively large number 
of automobile crashes, a need exist for a vehicle surveillance 
system for use in capturing data surrounding motor vehicle 
crashes. 

SUMMARY OF THE INVENTION 

In summary, a surveillance system is provided for cap 
turing visual data of a vehicle. The surveillance system 
includes at least one camera mounted on a vehicle. 

Preferably, the camera is a panoramic vieWing camera. The 
camera is placed to capture internal and external images of 
the vehicle. Additionally, the camera captures the areas 
surrounding the vehicle. A recorder is coupled to the camera 
to record the captured images from the camera. 
Alternatively, the recorder transmits the images to a receiver 
for vieWing at a location remote from the vehicle. If an 
impact occurs on the vehicle, a sensor determines Whether 
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2 
the impact is of a predetermined force. If the impact is of the 
predetermined force, then the sensor activates a cut-off timer 
that causes the recorder to stop recording after a predeter 
mined time. If there are additional impacts to the vehicle of 
a predetermined force, then the cut-off timer is reset to add 
recording time based on the number of impacts. For 
example, a single impact alloWs for ?ve seconds of addi 
tional recording time after the impact, and a second impact 
increases the recording time by ?ve more seconds, and so 
on. When the predetermined time expires, the recorder 
poWers off. As an alternative to, or in addition to capturing 
visual data, audio data is captured using a microphone and 
recorded by the recorder. Advantageously, this enables the 
recording of visual and/or audio data before and after 
impacts on the vehicle, giving a full before and after account 
of an incident. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram of a preferred embodiment of 
a surveillance system for vehicles in accordance With the 
present invention. 

FIG. 2 is a ?oW chart illustrating a method to record video 
and audio data of a vehicle in accordance With the present 
invention. 

FIG. 3 is an illustration of a vehicle With a surveillance 
system in accordance With the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 is a block diagram of a surveillance system 100. 
System 100 includes recorder 102, sensor 104, camera 106, 
microphone 108, cut-off timer 105 and poWer source 107. 
Camera 106 captures vieWs of images in and around a 
vehicle. Recorder 102 is coupled to camera 106 to receive 
and record images from camera 106. Camera 106 is pref 
erably a panoramic vieWing camera. Most preferably, cam 
era 106 is a FULLCIRCLETM 360° camera from Lucent 
Technologies, Murray Hill, NeW Jersey. Recorder 102 is also 
coupled to microphone 108 to receive and record sound 
received from microphone 108. Microphone 108 is any 
suitable microphone for capturing sound. 

Recorder 102 records and stores video and sound data. 
Preferably, recorder 102 continuously records video and 
sound data in a memory of a predetermined siZe, With the 
memory being reWritten periodically in a manner that is 
analogous to recording on a continuos loop tape. Recorder 
102 preferably begins recording When the vehicle is poW 
ered or turned on. Recorder 102 is turned off to stop 
recording in the event of an impact, as discussed beloW. 

Recorder 102 preferably includes analog-to-digital con 
verters 110 and 112, processor 114, memory 116, and 
disk storage unit 118. The video signals of images captured 
by camera 106 are received by AID 110. A/D 110 converts 
the video signals from analog data to digital video data. 
Though A/D 110 is shoWn as a single block, AND 110 is 
alternatively, multiple blocks that input and output portions 
of an entire video image. Memory 116 is coupled to pro 
cessor 114 to store the digital video data received from A/D 
110. AND 112 converts the audio signals received from 
microphone 108 from analog data to digital audio data. The 
digital audio data is stored in memory 116. Alternatively, the 
digital video data and the digital audio data are stored on 
disk storage unit 118. Processor 114 is preferably a micro 
processor or digital signal processor. Memory 116 is any 
suitable volatile or non-volatile memory. Disk storage unit 
118 is preferably a hard disk drive capable of storing four to 
?ve minutes of video and audio data. 
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Recorder 102 preferably includes a display 120, an input 
device 122 and a Wireless interface 124. Display 120 is 
coupled to processor 114 for displaying the digital video 
data With the digital audio sound. Preferably, display 120 is 
located on the dashboard of the vehicle. Wireless interface 
124 is coupled to processor 114 to optionally transmit digital 
audio and video data to a remote receiver such as a radio 
base station. User input device 122, is coupled to processor 
114 to alloW a user to control recorder 102. Preferably, user 
input device 122 includes a keyboard. The display and user 
input device are useful for vieWing captured audio and video 
data, but preferably do not permit a user to interfere With the 
video and audio data in a manner that comprises the integrity 
of the data. One exemplary use of the display and input 
device is for a laW enforcement officer to revieW video and 
audio data at the scene of an accident to dispense citations 
to the liable persons. 

Sensor 104 detects an impact on a vehicle of a predeter 
mined force. Cut-off timer 105 is coupled to sensor 104 to 
enable recorder 102 to stop recording video signals from the 
camera a predetermined time after sensor 102 detects an 
impact on the vehicle of a predetermined force. More 
speci?cally, poWer source 107 provides poWer to recorder 
102 for recording and cut-off timer 105 controls poWer 
source 107 to poWer off recorder 102 after the predetermined 
time has expired. 

Preferably, sensor 104 is an MB ACCELEROMETER 
sensor available from Impact Register, Inc., Largo, Florida. 
Most preferably, sensor 104 senses an impact of plus or 
minus from 3G (gravity) to 50G. Cut-off timer 105 is any 
suitable timer that enables recorder 102 to stop recording 
after a predetermined time. PoWer source 107 preferably 
includes a sWitch 109 connected to the vehicle’s battery 111, 
Where the sWitch is controlled by the cut-off timer 105 to 
poWer off recorder 102 after the predetermined time expires. 

FIG. 2 illustrates a method to record video and audio data 
in accordance With the present invention. FIG. 2 is described 
beloW With respect to the preferred embodiment shoWn in 
FIG. 1. 

First, recorder 102 records visual and/or audio data 
received from camera 106 and microphone 108 (200). Then, 
there is a determination as to Whether there is an impact on 
the vehicle of a predetermined force (202). This is accom 
plished in the preferred embodiment by sensor 104 detecting 
the level of impact, if any, on the vehicle. If the impact is not 
of the predetermined force, then the recorder continues to 
record data. If the impact is of the predetermined force, then 
a cut-off timer 105 is set such that recorder 102 stops 
recording a predetermined time after the impact (204). Then, 
a determination is made as to Whether there is another 
impact on the vehicle of a predetermined force (206). If 
there is not another impact of the predetermined force, then 
recorder 102 stops recording after the predetermined time 
expires (210). If there is another impact of the predetermined 
force, then recorder 102 is reset by adding time to the 
predetermined time (208). Additional impacts may result 
from additional collisions, for example, collisions caused by 
a multiple vehicle crash. In a preferred embodiment, cut-off 
timer 105 is initially set such that recorder 102 is stopped 
after ?ve seconds. Then, each subsequent impact of the 
predetermined force adds an additional ?ve seconds of 
recording time. Preferably, a maximum number of impacts, 
for example, ten, is alloWed to extend recording time. 
Beyond the maximum number of impacts no further record 
ing time is permitted. 

FIG. 3 illustrates a side vieW of a vehicle 300 employing 
a surveillance system in accordance With the present inven 
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4 
tion. The surveillance system components are shoWn sche 
matically in phantom to illustrate a preferred placement. 
Cameras 106 and microphones 108 are mounted to the 
inside top of the vehicle, outside roof of the vehicle, hood of 
the vehicle, and trunk of the vehicle. Recorder 102 is 
mounted in the trunk of the vehicle. Most preferably, 
recorder 102 is mounted in a rugged housing that is made to 
Withstand substantial impacts, adverse Weather and other 
environmental conditions in order to preserve the recorded 
audio and visual data. Sensor 104, cut-off timer 105, and 
poWer source 107 are preferably mounted under the hood of 
the vehicle. 
The present invention provides for the recording of visual 

and/or audio data of a vehicle during an automobile acci 
dent. The surveillance system senses an impact and contin 
ues to record visual or audio data for a predetermined time 
after the impact. Advantageously, this invention provides a 
more detailed account of the events before and after a car 
accident. 
Whereas the present invention has been described With 

respect to speci?c embodiments thereof, it Will be under 
stood that various changes and modi?cations Will be sug 
gested to one skilled in the art and it is intended that the 
invention encompass such changes and modi?cations as fall 
Within the scope of the appended claims. 
What is claimed is: 
1. A surveillance system for vehicles comprising: 
a sensor for mounting to the vehicle to detect an impact 

on the vehicle of a predetermined force; 
at least one camera for mounting to the vehicle to produce 

video signals of images around the vehicle; 
a recorder coupled to the at least one camera to record 

video signals received from the at least one camera; 
a timer, coupled to the recorder, that activates the recorder 

to stop recording the video signals from the camera a 
predetermined time after the sensor detects impacts on 
the vehicle having the predetermined force; and 

a sWitch, coupled to the timer and the recorder, that 
poWers off the recorder after the predetermined time 
has expired. 

2. The system of claim 1 further comprising a microphone 
coupled to the recorder to transmit audio signals to the 
recorder. 

3. The system of claim 1 Wherein the vehicle is an 
automobile. 

4. The system of claim 1 Wherein the at least one camera 
is a panoramic vieWing camera. 

5. The system of claim 1 Wherein the recorder comprises: 
a ?rst analog-toigital converter that converts the video 

signals from analog data to digital video data and a 
second analog-to-digital converter that converts the 
audio signals from analog data to digital audio data; 
and 

a memory that stores at least one of digital video data and 
digital audio data. 

6. The system of claim 5 Wherein the recorder further 
comprises a disk storage unit for storing the digital video 
data. 

7. The system of claim 5 Wherein the recorder further 
comprises a display for vieWing the video images. 

8. The system of claim 5 further comprising a user input 
device coupled to the recorder. 

9. The system of claim 8 Wherein the user input device is 
a keyboard. 

10. The system of claim 5 Wherein the recorder further 
comprises a Wireless interface to transmit the digital video 
data and the digital audio data to a remote receiver. 
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11. A method for recording data in a surveillance system 
for vehicles, the method comprising: 
A) recording visual data from at least one camera by a 

recorder; 
B) detecting a ?rst impact on a vehicle of predetermined 

force; 
C) enabling the recorder to stop recording a ?rst prede 

termined time after the ?rst impact of predetermined 
force; 

D) detecting a second impact on the vehicle of predeter 
mined force; 

B) enabling the recorder to stop recording a second 
predetermined time after the second impact of prede 
termined force; and 

F) poWering off the recorder after expiration of one of the 
?rst and the second predetermined times. 

12. The method of claim 11 Wherein the vehicle is an 
automobile. 

13. The method of claim 11 Wherein detection of a second 
impact on the vehicle of predetermined force extends 
recorder operation beyond the ?rst predetermined time. 

14. The method of claim 11 Wherein the at least one 
camera is a panoramic vieWing camera. 

15. The method of claim 11 further comprises transmitting 
the visual data via a Wireless interface to a remote receiver. 

16. A surveillance system for vehicles comprising: 
a sensor for mounting to the vehicle to detect an impact 
on the vehicle of a predetermined force; 

at least one microphone for mounting to the vehicle to 
produce audio signals of sounds around the vehicle; 

a recorder coupled to the at least one microphone to 
record audio signals received from the at least one 
microphone; 

a timer, coupled to the recorder, that activates the recorder 
to stop recording the audio signals from the micro 
phone a predetermined time after the sensor detects 
impacts on the vehicle having the predetermined force; 
and 

a sWitch, coupled to the recorder, that poWers off the 
recorder after the predetermined time has expired. 

17. The system of claim 16 further comprising at least one 
camera coupled to the recorder to transmit video signals to 
the recorder. 

18. The system of claim 17 Wherein the at least one 
camera is a panoramic vieWing camera. 
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19. The system of claim 16 Wherein the vehicle is an 

automobile. 
20. The system of claim 16 Wherein the recorder com 

prises: 
a ?rst analog-to-digital converter that converts the video 

signals from analog data to digital video data and a 
second analog-to-digital converter that converts the 
audio signals from analog data to digital audio data; 
and 

a memory that stores one of the digital video data and the 
digital audio data. 

21. The system of claim 20 Wherein the recorder further 
comprises a disk storage unit for storing one of the digital 
video data and the digital audio data. 

22. The system of claim 20 Wherein the recorder further 
comprises a display for vieWing the video images. 

23. The system of claim 20 further comprising a user input 
device coupled to the recorder. 

24. The system of claim 20 Wherein the recorder further 
comprises a Wireless interface to transmit the digital video 
data and the digital audio data to a remote receiver. 

25. A method for recording data in a surveillance system 
for vehicles, the method comprising: 
A) recording audio data from a microphone by a recorder; 
B) detecting a ?rst impact on a vehicle of predetermined 

force; 
C) enabling the recorder to stop recording a ?rst prede 

termined time after the ?rst impact of predetermined 
force; 

D) detecting a second impact of predetermined force; 
E) enabling the recorder to stop recording a second 

predetermined time after the second impact; and 
F) poWering off the recorder after expiration of one of the 

?rst and the second predetermined times. 
26. The method of claim 25 Wherein the vehicle is an 

automobile. 
27. The method of claim 25 Wherein detection of a second 

impact on the vehicle of predetermined force extends 
recorder operation beyond the ?rst predetermined time. 

28. The method of claim 25 further comprises transmit 
ting the audio data via a Wireless interface to a remote 
receiver. 


